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(54) METHOD FOR MANUFACTURING NON-SINGLE CRYSTAL THIN-FILM SOLAR BATTERY 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve efficiency in a non- 
single crystal thin-film solar battery having a pin or pn junction 
that is made of an amorphous thin film containing a 
microcrystal phase. 

SOLUTION: In the case of the non-single crystal thin-film 
solar battery where (n), (i), and (p) layers are laminated in this 
order, the (n) layer or its one portion, or one portion of the (n) 
and (i) layers is formed at a low substrate temperature T1 f and 
the (i) layer and (p) layer, or the remaining (n), (i), and (p) 
layers, or remaining (i) and (p) layers are formed at a higher 
substrate temperature T2 than T1. Especially, T1 should be set 
to 70-120° C, and T2 should be set to 120-450° C. 
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ftttW«Ctt % Mc-SiO, Afc-SiC, fcc-SiN«W4*tf& 

[0 04 4] CS»«7) HI 3tt^ **W0«ja#ffi 

<c*>*>si!Hi«oa«affi<oatt^o ^^a®^ o , 
mmx&z. comit. cn^-ccDp i ni^^tio 

[0 04 5] ^7^S«1±(C, *B«S2iUt^' 
Office <fc0«HU 00-20 Onm (Dffl (Afl) 



(7) 



0 0 2-9312 



11 



12 



in, mrmnmm ti^xu c-si© pi i 5 

[0 04 6] nJtl 3 4>ffJfi£B3tf7 0-1 2 0'CCD{g;l> 
S&SgTl&C<5^ pil5»TlJ;D^T2 0i 
«aKT»KLfc. C Cttt, TliUtlOO^ T 
2 ilt2 50 TWg«aft<b L/Co Eft** 13-65 
OPaT*^, *ic-Si<Dnlil 3te, S i H 4 ^/Xl- 10 
2 0 0ml/min, PH 3 #*0. 0 1 — 2 0 ml/min, H a 

1 0 0-2 0 0 Oml/min<Dtl^;tf*£ffl^T v 5 0 0 — 
5 0 0 Orw^tfETa. t£l>Tg&aft£2 5 0'CCC±tf 
T/uc-Si<DpJi 1 5£S i 1—20 Oml/min, 

B a H 6 tfZO. 0 1— 2 0ml/min, H, 10 0—2 0 
0 0mVmin<D*M£-2/X£ffil>T> 500-500 0n* 

[0047] m\,>xmwm&szx'* *> zmcj: *)&m 

T£ 0 JMfrftKtt. mme 0-8 OnmCDI TOieM 

Ottawa**** < a: 0 . -fejna*Eff «4 . 5 % <t& 

[0 04 8] COp n^<D-fe^CC4c5^rfc, f&rKD^Jfc 
fllil^liCt, 70-1 2 0*C(Dffil>g&i&Kr£>£Tl 
r»-ai«B©fi»ln»*»iaL. Tl,fc0*<i>»R» 
ST2 ^^Ur®-^m^cDf^n©^^L//c^, 

6ft £□ 7 0-1 2 0°C<£>{£l,>g&a&Tl 

160|4©Jfc5CCTl #>6T2 CC^ttTi&^&^Cg&aS 
[0049]^iM7t», nll3, pfll 5<DHitC 

3>^ 4 J«*WK:W:*zc-Si0, uc-SiC **c-SiNfc£ 
[005 1 ] 50 



o^^Mcctt^sti. Eff zxmic&m-rz 

[0052] S-«€S14S-OiSfiKT«iU/c 

aa-cwai/trfc^u m-mmsLmv-^zm-o 

«ag<£ 0 ©«fi»K-C«B U i M¥2£f*H 

£/cf&-i»mSia£Sfl-<De«aKJ: oe^gsasr 

[0053] WK, »-©»Riaft*7 0-12 0'Ci 
U !$-<Dg&aS£l 2 0-4 5 0X£T£C£CC£ 

[0054] JB— ©*«aS^6IBn<oK«fflft^©fi 

sa^i -en J: 0 KC^*n©»«aKriJBr S C <!: CC 
[0055] ^otMIl, wjs^o^wsawia* 

mi] *?m?mm 1 ojM«a*w»o«i»o 

[02] MfetfJ 1 <D^^#*S^*H^rfeCD»TffiS 

[S3] mmm 1 ©#»is»*»«*©t e m^ko^ 

[04] *^WIIteW2C0^ie o 3 p*Pi^?feC0S{M8#(D 



(8) 



2002-93 12 



13 

me] *mimmm<D}m&gk*m&m<DM!m<D 

[@7] mmm3®#m£ik*ffimttL<Dmmm 

[0 8] *mwmim4oimteik±mmm<Dmm&<D 

[010] *^ig^ffi«?(15<D^#*£ s B B *Pi^rfecD^8$ 

[011] ISttM5a>IWl£A*n«tt<DKffll9 
[012] **qBHifeW6<DlWJS H ^*l©mrfeC!>»Tffi0 

[013] *ftwmnM7<D}m&£&^nm<Dimm 

[014] ^M5O#VeA*nStt0)KBBH 
[015] $&M®#m&E l ±mmL<D<D«imTEMW 



14 



* [0i6] M<omm<onm^^Miw&(o<o«imT e 

M^»CDmS0 



10 



1 3 



1 5 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0 
3 0 1 
302, 
40 1 
402 



nJI (mc-sD 
i H ( uc-Si) 
pH (mc-SD 

pB (a-SiO ) 
n@ (a-Si) 
ill (a-Si) 
flJfflnJI (Mc-Si) 
303 m&nm Uc-Si) 

sjjw ia (/ic-si) 

iH (nc-Si) 



[01] 



[02] 



T2 



T1 



KB* (SO 



iS 



P« 




[03] 




[04] 



T2 



1* 



P® 



(10) 



2002-93 1 2 




(H) 



*#H2 0 0 2-93 1 2 



F£-A(#3f) 4K030 BA09 BA29 BA30 BA37 BA40 
BA44 BB03 BB05 BB12 H\02 
3A10 LA16 

5F045 AA03 AA08 Mil AB03 AC01 
AC19 AD04 ADOS AD06 ADO 7 
AD08 AE17 AE19 AE21 AF07 
BB12 CA13 VA52 DA61 

5F051 AA04 AA05 AA16 CB12 CB24 
CB29 DA03 CA04 FA04 FA06 
CA03 GA06 



